Spatiotemporal expression of Notch receptors and ligands in developing mouse placenta.
Notch signaling is involved in cell lineage specification in many developing organs. In mice there are four known Notch receptor genes (Notch1-4) and five ligands genes (Dll1, 3, 4 and Jagged1 and 2). Notch2 is essential for development of placenta, an organ that mediates feto-maternal nutrient and gas exchange as well as maternal adaptations to pregnancy. However the role of other Notch receptors and ligands in placentation is not known. In order to gain better insight into the role of Notch signaling in mouse placenta we thoroughly analyzed mRNA expression of all Notch receptors and ligands in all trophoblast cell types from the embryonic day (E) 7.5 to E12.5, the period during which all of the substructures of the placenta develop. Here we show that Notch receptors and ligands are specifically and dynamically expressed in multiple cell layers of developing placenta. We found that the Notch2 receptor and Jagged1 and Jagged2 ligand genes are complementarily expressed in trophoblast cells of the chorion and its later derivatives in the labyrinth. Dll4 and Notch2 expression complement each other in the ectoplacental cone, while Dll1 and Notch2 are expressed in an ectoplacental cone derivative, the junctional zone. Moreover Dll4 and Notch2 are expressed at the ectoplacental cone-decidua interface at early stages of placentation. Additionally we show that Notch2 is dynamically expressed in all trophoblast giant cell subtypes, which is consistent with previous reports. Overall these expression pattern results suggest that Notch signaling may play several diverse roles during placenta development.